The formation of mixed disulphides in rat lung following paraquat administration. Correlation with changes in intermediary metabolism.
We have investigated the hypothesis that the formation of mixed disulphides between protein sulphydryl and glutathione may be responsible for controlling the activity of the pentose phosphate pathway and fatty acid synthesis in rat lung. Using lung slices, taken form rats 2 h after dosing with a range of concentrations (5-80 mg/kg) of the pulmonary toxin paraquat, the pentose phosphate pathway was found to be stimulated in direct proportion to a reduction in fatty acid synthesis. These effects were also linearly related to an increase in mixed (total) disulphide levels in the lung. This was quantitatively similar to an increase in mixed (glutathione) disulphides, although non-protein sulphydryl and oxidised glutathione levels remained normal. Thus, an early biochemical event in the mechanism of the paraquat toxicity in the lung involves an increased formation of mixed (glutathione) disulphides and simultaneous regulation of pentose phosphate pathway activity and fatty acid synthesis. These data support the concept that the formation of mixed disulphides of protein and glutathione is a mechanism for maintaining NADPH levels despite the 'redox' stress caused by the cyclical and NADPH dependent reduction and reoxidation of paraquat.